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(57) ABSTRACT

The invention relates to a method and a device for operating
an operating table (30) comprising a plurality of components
(32 to 46) which are adjustable by means of control elements.
By actuating at least a first control element (14 to 24), a first
action of at least a first drive unit for adjusting at least a first
component (32 to 46) is performed. By actuating a second
control element (26), the first action performed by actuating
the first control element (14 to 24) is automatically com-
pletely reversed.

20 Claims, 3 Drawing Sheets
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1
METHOD AND DEVICE FOR OPERATING AN
OPERATING TABLE

CROSS REFERENCE TO RELATED
APPLICATIONS

Applicant hereby claims foreign priority benefits under
U.S.C. §119 from German Utility Model Application No. DE
10 2013 103 755.0 filed on Apr. 15, 2013, the contents of
which are incorporated by reference herein.

TECHNICAL FIELD

The invention relates to a method and a device for operat-
ing an operating table having a plurality of components which
are adjustable by means of control elements. During an opera-
tion of a patient lying on the operating table, the position of
the patient is changed several times in order to facilitate the
operation. Here, it is often necessary to place the patient in a
position which the patient had already assumed before. Like-
wise, a repeated change between two or more positions may
be necessary during an operation.

BACKGROUND

From the document DE 199 55 116 Al, a control unit for
controlling the drives of a patient support surface having
electromotively adjustable components is known, which
patient support surface is removable from an operating table
column, said control unit comprising an energy supply, con-
trolling means and a control panel. The control panel is inte-
grated in a transport carriage for transporting the operating
table support surface.

From the document DE 10 2007 062 200 A1, an operating
table having a plurality of components which are adjustable
by means of control elements is known. The state and/or the
change of state of at least some of the control elements are
sensed by sensors, the signals generated by the sensors being
supplied to a processing device.

From the document DE 10 2005 054 230 A1, a method and
a device for the bidirectional infrared data transmission
between an operating table and a control panel are known.
The operating table and the control panel are both users of an
infrared data transmission and each comprises an infrared
sender and an infrared receiver.

From the document DE 10 2005 054 223 A1, a device for
adjusting an operating table is known, the operating table
having an operating table column on which an adjustable
patient support surface is removably mounted. The device
comprises a control panel for the input of adjusting com-
mands for adjusting components of the operating table. The
adjusting commands can be transmitted from the control
panel directly to the adjustable support surface.

From the document DE 10 2005 053 754 A1, a device for
adjusting the patient support surface of an operating table is
known, which comprises several segments that are adjustable
relative to each other. At least some of the adjustable seg-
ments are connected to actuators which are controllable for
adjusting the associated segments. The input device has
means for inputting body part-related adjusting commands
which are associated with the adjustment of the position of a
body part or body section of a patient lying on the patient
support surface.

However, for some operations it is desirable to restore a
patient’s position by a corresponding adjustment of the com-
ponents of an operating table, which position had already
been assumed by the patient before, in particular when this
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position had been established relatively elaborately by means
of one or more control elements.

SUMMARY

It is the object of the invention to specify a method and a
device for operating an operating table, by which it is easily
possible to restore a position of the adjustable components of
the operating table in an easy manner, after this position had
been changed by means of control elements.

This object is solved by a method for operating an operat-
ing table comprising a plurality of components which are
adjustable by means of control elements, wherein by actuat-
ing at least a first control element, a first action of at least a
first drive unit for adjusting at least a first component is
performed, and that by actuating a second control element,
the first action performed by actuating the first control ele-
ment is automatically completely reversed. Advantageous
developments of the invention are specified in the dependent
claims.

In the inventive method for operating an operating table, a
first action of at least a first drive unit for adjusting at least a
first component is performed by actuating at least a first
control element. Further, by actuating a second control ele-
ment, the first action performed by actuating the first control
element is automatically completely reversed. As a result
thereof, a position of the adjustable components of the oper-
ating table that was set prior to the performed action can be
restored easily just by actuating the second control element
without the position of the components having to be reset in
an elaborate manner by the surgeon or an assistant. In this
way, an easy and safe operation of the operating table is
guaranteed. By automatically reversing the movement of the
components performed during the first action, movements of
these components which are unfavorable for patients lying on
the support surface are avoided as well.

Itis particularly advantageous when the first action is auto-
matically completely reversed by a second action, during
which the first drive unit and/or the first component automati-
cally completely perform a reverse sequence of movements
as compared to when performing the first action. By the
reverse sequence of movements, it is in particular guaranteed
that the movement of the components and the movement of
the patient caused thereby correspond to an exactly reverse
movement of the patient during the first action so that no
movement is to be expected that would endanger the patient.

Further, it is advantageous that, when a third control ele-
ment is actuated, at least a third action of at least a second
drive unit for adjusting the first component and/or at least a
second component is performed and when by actuating the
second control element the first action and the third action are
automatically completely reversed. As a result thereof, a
change of position of the patient caused by actuating the first
and the third control element can automatically completely be
reversed just by actuating the second control element so that
also several performed actions can automatically completely
be reversed in an easy manner, as a result whereof a position
of'the components of the operating table already set before as
well as a position of the patient caused thereby can be restored
in an easy manner.

Here, the first action and the third action can be performed
one after the other, the third action being performed after the
first action. When actuating the second control element once,
the third action is automatically completely reversed, prefer-
ably by a fourth action. When actuating the second control
element once again, the first action is automatically com-
pletely reversed, preferably by the second action. As a result
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thereof, several successively performed actions can automati-
cally be reversed step-by-step by a repeated activation of the
second control element, as a result whereof the movement of
the patient caused by the first and the third action is performed
in the reverse direction so that it can be assumed that no
movements of the components of the operating table are
performed that are unsuitable for the patient.

Alternatively or additionally, the third control element can
be actuated while the first action is performed, as a result
whereof at least a part of the third action is performed during,
i.e. simultaneously to the first action. When the second con-
trol element is actuated, the first and the third action are
performed in reverse sequence of movements so that the first
and the third action are reversed, at least in part simulta-
neously, preferably by a second and a fourth action. In this
way, a position already set before can be restored automati-
cally in a manner that is gentle for the patient, after said
position had been changed by several operating actions.

It is particularly advantageous when, by actuating a fourth
control element, the action that has automatically completely
been reversed before is repeatedly performed or when, by
actuating the fourth control element, the actions that have
automatically completely been reversed before are repeatedly
completely performed. In this way, an action that has been
reversed can automatically be performed again so that it is in
particular very easy to switch between two different posi-
tions. Further, it is thus achieved that when an action is
reversed inadvertently, said action can easily be performed
again. The automatic complete reversion of an action is also
referred to as UNDO and the repeated performance of a
reversed action is referred to as REDO.

Further, it is advantageous that, when an action is reversed,
the drive unit controlled for performing the action is auto-
matically controlled such that a complete reverse sequence of
movements of the movement of the component performed
during the action is performed. As a result thereof, a safe
movement of the patient is guaranteed as only a reverse
sequence of movements of an already performed movement
is caused and not a sequence of movements differing there-
from that might endanger the patient and might not be fore-
seeable by the surgeon.

Further, it is advantageous that, when each action is per-
formed, the time course of the change and/or the time course
of'the speed of change of the angular position of'a driven shaft
of the drive unit or of the driven shafts of several drive units,
the time course of the change and/or of the speed of change of
the angular position of the driven component or the driven
components is detected and stored as information, wherein,
when an action is automatically completely reversed, then the
drive unit or the drive units are driven based on the stored
information such that it itself automatically performs a com-
plete reverse sequence of movements as compared to the
action to be reversed. Thus, it is achieved that by the detected
information the same sequence of movements is actually
performed in the reverse sequence of movements so that an
undesired movement of the patient is avoided.

Further, when each action is performed, the sequence of
steps and/or the time course of the sequence of steps of a
stepper motor serving as a drive unit can be detected and
stored as information. When the action is automatically com-
pletely reversed, the stepper motor is driven in a reversed
sequence of steps and/or with opposite direction of rotation
based on the stored information. In this way, a reverse move-
ment of a component can be achieved in an easy manner,
which movement has been performed before during the
action to be reversed.

20

40

45

55

4

Alternatively or additionally, when each action is per-
formed, an adjusting action, the adjusting travel, the time
course of the adjusting travel, the adjusting speed and/or the
time course of the adjusting speed of a linear drive serving as
a drive unit can be detected and stored as information. When
the action is reversed, the linear drive is driven based on the
stored information such that the at least one component per-
forms a reverse sequence of movements as compared to the
action to be automatically completely reversed.

Additionally or alternatively, the duration of the activation
of'the drive unit and/or the speed stage activated for the drive
unit can be detected and stored as information. By means of
this information, a drive unit can be driven in an easy manner
such that a reverse sequence of movements can easily be
achieved.

It is particularly advantageous when the at least one drive
unit and/or the plurality of drive units are driven by a control
unit dependent on the operating inputs made by actuating the
control elements. In this way, an easy control of the drive units
is possible so that a reverse sequence of movements can easily
be carried out when an action caused by control elements is
activated by actuating a further control element for reversing
the action.

It is particularly advantageous when the control unit stores
parameters of the performed action and/or the performed
actions. In this way, the control unit can easily guarantee that
a reverse sequence of movements for automatically com-
pletely reversing an already performed action is actually
guaranteed, as a result whereof it is avoided that the patient is
endangered.

It is particularly advantageous when the control elements
are made available by means of a remote control, preferably a
wireless remote control. Here, the remote control can alter-
natively or additionally store parameters of the performed
action and/or the performed actions in order to be capable of
safely controlling an automatic complete reversion of an
already performed action by means of'this stored information.
As a result thereof, existing operating tables, too, can be
retrofitted with an inventive function for automatically com-
pletely reversing an action.

Further, it is advantageous that several actions are per-
formed when the first control element is actuated and that said
several actions are automatically completely reversed in
reserve order when the second control element is actuated. In
this way, an easy and safe sequence of movements is achieved
by which a patient is not endangered.

A second aspect of the invention relates to a device for
operating an operating table comprising a plurality of com-
ponents that are adjustable by means of control elements. The
device comprises at least a first control element, upon actua-
tion of which a first action of at least a first drive unit for
adjusting at least a first component of the operating table is
performed. The device comprises a second control element,
upon actuation of which the first action performed by actuat-
ing the first control element is automatically completely
reversed. As a result thereof, a sequence of movements of the
components of the operating table and thus of the change of
position of a patient can easily be reversed and be undone
again so that a position of the components of the operating
table assumed before performing the action to be reversed can
easily be restored.

It is particularly advantageous when the device transfers
corresponding information on the automatic complete rever-
sion of the action to an operating table control unit. In this
way, the function of automatic complete reversion of an
action can easily be realized.
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The device according to the second aspect of the invention
can be developed with the advantageous developments stated
above for the method, wherein the features mentioned are
achieved in particular when the device is connected to an
operating table.

BRIEF DESCRIPTION OF THE DRAWINGS

Further features and advantages of the invention result
from the following description which explains the invention
in more detail on the basis of embodiments in connection with
the attached Figures, in which:

FIG. 1a shows an operating table with several components
in a starting position, said components being adjustable by
means of control elements made available by a wireless
remote control.

FIG. 15 shows the remote control and the operating table
according to FIG. 1a in a first adjusted position.

FIG. 1¢ shows the remote control and the operating table
according to FIGS. 1a and 15 in a second adjusted position.

FIG. 1d shows the remote control and the operating table
according to FIG. 1a to 1c, after the adjustment of the com-
ponents carried out between the first adjusted position and the
second adjusted position had been reversed.

FIG. 1e shows the remote control and the operating table
according to FIG. 1a to 1d after the reversed action had been
performed repeatedly.

FIG. 2 shows a specific embodiment of a remote control for
operating an operating table.

DETAILED DESCRIPTION

FIG. 1a shows an arrangement 10 comprising a remote
control 12 having several control elements 14 to 28 by means
of'which adjustable components 32 to 46 of an operating table
30 can be adjusted, i.e. can be changed in their position in
space and/or relative to other components 32 to 46. The
individual components 32 to 46 or groups of these compo-
nents 32 to 46 are assigned to the control elements 14 to 24 of
the remote control 12 so that, when a control element 14 to 24
is actuated, a corresponding adjusting action of the compo-
nent or component group assigned to this control element 14
to 24 is performed.

By corresponding operating inputs via the control elements
14 to 24 of the remote control 12, the patient support surface
31 of the operating table 30 has been adjusted from the start-
ing position shown in FIG. 1a to the first adjusted position
shown in FIG. 15. Here, the components 32 to 48 have been
rotated about the axes of rotation 48, 50, 52 and 54 by means
of drive units integrated into the patient support surface 31
until the components 32 to 46 of the patient support surface 31
of the operating table 30 have assumed the first adjusted
position shown in FIG. 15. For this, several operating inputs
have been made via the control elements 14 to 24 of the
remote control 12. In the further course, further operating
inputs have been made via the control elements 14 to 24 of the
remote control 12 until the components 32 to 46 of the patient
support surface 31 of the operating table 30 have assumed the
second adjusted position shown in FIG. 1c. For this, the
components have again been rotated about the axes of rota-
tion 48 to 54 as well as in addition about the axes of rotation
56 to 58. Further, the height of the operating table column 40
has been reduced so that the height of the patient support
surface 31 has decreased from the first adjusted position
illustrated in FIG. 15 to the second adjusted position illus-
trated in FIG. 1¢ to the height identified with the reference
sign 60.
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By actuating the UNDO button 26 in the position shown in
FIG. 1¢, the change of position of the components 32 to 48
from the first adjusted position shown in FIG. 15 into the
second adjusted position shown in FIG. 1c¢ is automatically
completely reversed so that the components 32 to 46 of the
operating table 30 are again in the first adjusted position
shown in FIG. 1d. By the subsequent actuation of the REDO
button 28, the position of the components 32 to 46 is again
changed from the first adjusted position shown in FIG. 1d into
the second adjusted position shown in FIG. 1e.

In the described embodiment, several operating actions
performed during a period of time are combined in one adjust-
ing action, which operating actions are then automatically all
reversed in a reverse sequence of movements when the
UNDO button 26 is actuated. In other embodiments of the
invention, for each operating input also an information about
the action for adjusting the respective component 32 to 48
caused by the operating input can be stored, wherein, then,
when the UNDO button 26 is actuated, it is likewise possible
to only reverse the last performed action and the previously
performed actions are only reversed when the UNDO button
26 is repeatedly actuated. A more detailed subdivision of the
operating actions and a corresponding storage of the per-
formed actions have the advantage that various intermediate
positions can automatically be restored in an easy manner.

In FIG. 2, a remote control 62 is illustrated which can be
used alternatively to the remote control 12. The remote con-
trol 62 has a display 64 for displaying information. Further,
the remote control 62 has a plurality of control elements 66 to
112, via which various operating inputs for changing the
position of the components 32 to 46 of the operating table 30
can be input in a convenient manner. By means of these
control elements 66 to 112, the position of individual com-
ponents 32 to 46 or the simultaneous change of position of
several components 32 to 46 can easily be input. In addition,
the remote control 62 has an UNDO button 26 and a REDO
button 28 which have the same function as previously
described in connection with the remote control 12 and FIGS.
lato le.

Although various embodiments of the present invention
have been described and shown, the invention is not restricted
thereto, but may also be embodied in other ways within the
scope of the subject-matter defined in the following claims.

What is claimed is:

1. A method for operating an operating table, comprising:

a plurality of components which are adjustable by control

elements, wherein
by actuating a first control element, a first action of a first
drive unit that adjusts a first component is performed,

by actuating a second control element, the first action per-
formed by actuating the first control element is auto-
matically completely reversed,

the first action is automatically completely reversed by a

second action,

when actuating a third control element, a third action of a

second drive unit that adjusts the first component or a
second component is performed,

when the second control element is actuated a first time, the

third action is automatically completely reversed, and
when the second control element is actuated a second time,
the first action is automatically completely reversed.

2. The method according to claim 1, wherein the first action
is automatically completely reversed by the second action,
during which the first drive unit or the first component auto-
matically completely performs a reverse sequence of move-
ments as compared to performing the first action.
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3. The method according to claim 2, wherein when actuat-
ing a third control element at least a third action of at least a
second drive unit for adjusting the first component or at least
a second component is performed and

by actuating the second control element, the first action and

the third action are automatically completely reversed.

4. The method according to claim 2, wherein by actuating
a fourth control element at least one of the first action, second
action, and third action that had automatically completely
been reversed before is repeatedly performed.

5. The method according to claim 1, wherein

the first control element is actuated, and as a result the first

action is performed,

the third control element is actuated while the first action is

performed, and as a result at least a portion of the third
action is performed during the first action, and

when the second control element is actuated, the first and

the third action are at least partially simultaneously
reversed.

6. The method according to claim 1, wherein

by actuating a fourth control element, at least one action

that had automatically completely been reversed before
is repeatedly performed.

7. The method according to claim 1, wherein when the first
action is reversed, the drive unit which is controlled for per-
forming the action is automatically controlled such that a
completely reverse sequence of movements of the movement
of the component is caused.

8. The method according to claim 1, wherein when each of
the first, second, and third actions is performed, the time
course of the change or of the speed of change of the angular
position of a driven shaft of the drive unit, or of the driven
component is detected and stored as information, wherein,
when each of the first, second, and third actions is automati-
cally completely reversed, the drive unit is controlled based
on the stored information such that it automatically performs
a completely reverse sequence of movements as compared to
the action to be reversed.

9. The method according to claim 8, wherein the duration
of the activation of the drive unit or the speed stage activated
for this drive unit is detected and stored as information.

10. The method according to claim 1, wherein when each
of'the first, second, and third actions is performed, an adjust-
ing action, the adjusting travel, the time course of the adjust-
ing travel, the adjusting speed and/or the time course of the
adjusting speed of a linear drive serving as a drive unit is
detected and stored as information, wherein, when each of the
first, second, and third actions is reversed, the linear drive is
controlled based on the stored information such that the at
least one component performs a reverse sequence of move-
ments as compared to the action to be automatically com-
pletely reversed.

11. The method according to claim 1, wherein when each
of the first, second, and third actions is performed, the
sequence or the time course of the sequence of a stepper
motor serving as a drive unit is detected and stored as infor-
mation, wherein, when each of the first, second, and third
actions is automatically completely reversed, the stepper
motor is controlled based on the stored information with a
reverse sequence of steps or with an opposite direction of
rotation.

12. The method according to claim 1, wherein the at least
one drive unit is controlled by a control unit dependent on the
operating inputs provided by actuating the control elements.

13. The method according to claim 12, wherein the control
unit stores parameters of the performed action or of the per-
formed actions.
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14. The method according to claim 1, wherein several
actions are performed when the first control element is actu-
ated and that said several actions are automatically com-
pletely reversed in reverse order when the second control
element is actuated.

15. The method according to claim 1, wherein

the first control element is actuated, and as a result the first
action is performed, and

the third control element is actuated after the first control
element is actuated, and as a result the third action is
performed after the first action.

16. The method according to claim 15, wherein the first
control element is actuated, and as a result the first action is
performed,

the third control element is actuated while the first action is
performed, and as a result at least a part of the third
action is performed during the first action, and

when the second control element is actuated, the first and
the third action are reversed at least in part simulta-
neously.

17. A device for operating an operating table, comprising:

a plurality of components which are adjustable by control
elements, wherein

a first control element, upon the actuation of which a first
action of at least a first drive unit for adjusting at least a
first component is performed,

a second control element, upon the actuation of which the
first action performed by actuating the first control ele-
ment is automatically completely reversed,

wherein when actuating a third control element, a third
action of a second drive unit that adjusts the first com-
ponent or a second component is performed,

that by actuating the second control element, the first action
and the third action are automatically completely
reversed,

the first control element is actuated, and as a result the first
action is performed,

the third control element is actuated while the first action is
performed, and as a result at least a portion of the third
action is performed during the first action, and

when the second control element is actuated, the first and
the third action are reversed at least in part simulta-
neously.

18. The method according to claim 17, wherein by actuat-
ing a fourth control element at least one of the first action,
second action, and third action that had automatically com-
pletely been reversed before is repeatedly performed.

19. A device for operating an operating table, comprising:

a plurality of components which are adjustable by control
elements, wherein

a first control element, upon the actuation of which a first
action of at least a first drive unit for adjusting at least a
first component is performed,

a second control element, upon the actuation of which the
first action performed by actuating the first control ele-
ment is automatically completely reversed, and

wherein when each of the first, second, and third actions is
performed, the sequence or the time course of the
sequence of a motor serving as a drive unit is detected
and stored as information, wherein, when each of the
first, second, and third actions is automatically com-
pletely reversed, the motor is controlled based on the
stored information with a reverse sequence of steps or
with an opposite direction of rotation.
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20. The device according to claim 19, wherein the motor is
one of a stepper motor and a linear drive.
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